Preparation of phage stocks. Lysates of 4105 were prepared on plates or from induced lysogenic bacteria, and the phage was purified by repeated cycles of highand low-speed centrifugation as previously described (14) . Purification of the phage by banding in CsCl often leads to large losses in plaque-forming units (PFU); electron microscopy of such suspensions revealed that a large proportion of the phage particles had abnormal morphology. Stocks of phages 414, 415, 425, SP3, and PK were prepared on plates with B.
by thermal denaturation. Phage 4105 DNA may contain complementary singlestranded ends.
The genome of the temperate Bacillus phage 4105 was recently shown to become linearly integrated at a specific site in the chromosome of its host bacterium, B. subtilis 168, after lysogenization (13) . Linkage between prophage and bacterial markers has been demonstrated in transformation with deoxyribonucleic acid (DNA) extracted from lysogenic cells (10) . Prophage, vegetative, and mature DNA from 4105 are all infectious for competent cells, but the three classes of DNA show specific characteristics in transfection (14) . These facts make the 4105-B. subtilis 168 system very useful for studies of the integrated prophage as well as for studies on the mechanism of transfection with bacteriophage DNA.
The aim of the present work is to give a general characterization of phage 4405 and its DNA.
MATERIALS AND METHODS
Bacteria and phage. The bacterial and phage strains employed are listed in Table 1 .
Media and assay of phage and bacteria. Min-CH, LB broth, TBAB, and the top-layer agar used were all described recently (13) . Tryptone broth contains Difco Tryptone (10 g) and NaCl (5 g) in 1,000 ml of distilled water adjusted to pH 7. Dilutions of phage and bacteria were made in broth containing 1 g of tryptone per liter.
Viable bacteria were determined by spreading dilutions on TBAB plates; total bacteria were counted in a Petroff-Hauser counting chamber. Culture densities were Preparation of phage stocks. Lysates of 4105 were prepared on plates or from induced lysogenic bacteria, and the phage was purified by repeated cycles of highand low-speed centrifugation as previously described (14) . Purification of the phage by banding in CsCl often leads to large losses in plaque-forming units (PFU); electron microscopy of such suspensions revealed that a large proportion of the phage particles had abnormal morphology. Stocks of phages 414, 415 , 425, SP3, and PK were prepared on plates with B.
amyloliquefaciens strain H as indicator. SP10 was prepared as described by Taylor and Thorne (17) . We are grateful to B. E. Reilly for generous gifts of PBS1 and antiserum against this phage.
Antiserum against 4105 was prepared by injecting rabbits twice a week with about 101" purified PFU for 3 weeks and then bleeding the animals 1 week after the last injection. The Determination of the sedimentation velocity and buoyant density of 105 DNA. Sedimentation and buoyant density determinations were performed in a Spinco model E rotor equipped with absorption optics, monochromator, and photoelectric scanner (6) . A multiple switching device and a Titanium ANF rotor were used for simultaneous determination of three samples. Buoyant density was determined as described by Meselson et al. (8) . About 1 ,ug of DNA was centrifuged together with Mycoplasma laidlawii marker DNA (density = 1.694; M. Pollock, personal communication). The centrifuge was run at 44,000 rev/ min and the temperature was controlled at 20 C. A solution of CsCl (Harshaw, optical grade) served as a reference in one side of the 12-mm double-sector centerpiece, when the scanner was operated in a splitbeam mode.
Vinograd (18) band sedimentation was performed in 1 M NaCl essentially as described by Studier (15) . A 15-,uliter amount of a DNA solution in 0.5 M NaCl was carefully layered on top of the 1 M solution in the cell. Sedimentation was begun and, after observing the layer formation at 5,000 rev/min, the rotor was taken to speed. Scans were made every 8 min with the monochromator set at 265 nm; the scanner was operated in a split-beam mode, referencing each sample to a cell containing a 1 M NaCl blank. Temperature was controlled at 20 C. Measurements were taken from the tracings when the peak had moved completely free of the steep refractile gradient generated by the layering process. Sedimentation coefficients were calculated from the maximal positions and were corrected to water by using the equations of Studier (15) . Molecular weights were calculated from the equations given by Studier (15) . Alkali-denaturation of DNA and neutralization of denatured samples was done immediately before centrifugation, as described by Studier (15 (Fig. 3) 
